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Extraction of Freeze Dried Young Antler by Water and Protease

Yong-Geun Ann
Dept. of Food and Nutrition, Chungcheong College

Abstract

The freeze dried young antler was extracted by water and proteases. In case of water extraction, the extraction
rate was highest when it was reacted in 5% of concentration for 6 hours at 50°C. The result of HPLC analysis
of extract shows that high molecular peak in water extract was transformed into low molecular peak by proteases.
The rate of low molecular peak was highest when bacteria protease was used, and its second highest rate was
pepsin, but the effect of papain on it was low. The extraction rate of young antler reacted for 5 hours was
33.4%(absorbance 13.25 at 280nm) of bacteria protease, 22.4%(absorbance 10.06) of papain, and 30.2%
(absorbance 11.34) of pepsin. The young antler was boiled for 30min and it was reacted by proteases for 5 hours
at 50°C. The extraction rate of it was 47.6%(absorbance 12.54) of bacteria protease, and 26.4%(absorbance 7.48)
of papain, and 45.6%(absorbance 7.23) of pepsin. In protein content, water extract was 52,1%, bacteria protease
extract was 37.8%, and in amino acid content, water extract was 16.3%, bacteria protease extract was 31.96%,
in ash content, water extract was 8.8%, bacteria protease extract was 5.6% by dry base. In mineral content, water
extract contains 3.6% of Ca, 8.6% of P, 0.01% of Mg, 1.4 % of Na, 0.02 % of F, and bacteria protease extract
contains 2.5% of Ca, 11.8% of P, 0.046 % of Mg, 2.1 % of Na, 0.018 % of F by dry base.

Key words : young antler, freeze dried young antler, extraction of young antler, solubilization of young antler

by proteases.
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2. HPLC
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Table 1. Extraction rate of young antler by water
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sthrb AR EE s ATk FEES] 60~70%E
TCAd HAEA &e opxst 4 FeH= 78
280nm &3/ EZoli YA 30~40%7F SR
2 Qloh F2EEE 1%2 B3 1% w7} 7t
% ZolA] 6A17F F 361013, 6% 2.40, 2%E 2.24
& UEhith 58550t 2o 58 FI7t gopd
A H5gd FE FEe] BonE F2FE
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=
=7h gobx Bl w2 ZHl7h Soix vBAH
o agez 4943 284, A, ndE
2 DI =8 5% EE, 50T 527k

(Unit: absorbance at 280nm)

Extraction time

Young antler

0.5hr lhr 2hr 4hr 6hr

Total 2.11 2.57 2.87 331 3.61

1% Amino acid and peptide 1.28 1.63 1.59 1.74 1.75
Protein 0.83 0.94 1.28 1.57 1.86

Total 2.74 331 393 423 4.40

2% Amino acid and peptide 1.52 1.25 2.65 2.83 2.84
Protein 1.22 2.06 1.28 1.40 1.56

Total 4.91 5.92 6.75 7.80 7.88

4% Amino acid and peptide 3.54 3.88 4.59 5.65 5.50
Protein 137 2.04 2.16 2.15 2.38

Total 12.26 12.45 12.53 13.81 14.37

6% Amino acid and peptide 7.59 8.86 8.87 8.89 8.43
Protein 4.67 3.59 3.66 4.92 5.94

Total 12.34 13.38 23.13 24.4 25.71

12% Amino acid and peptide 8.64 9.37 16.95 17.04 18.42
Protein 3.70 4.01 6.18 7.36 7.29




382

2
oo

Aol AAAQ] Ao ke
HPLCZ 25 4% A3+ Fig 19 blanks}
ol oF 7kx] EZo] YErstiL, 210nme}t 280nme]
&2 o), 210nme] 265 1] A= 280nmel| A= ¢
3, 280nmol|A] 29.5% HAE 16.0%%F 1}, 210nmo]
A= 3.0% ek 280nme] 36.58 ¥ AL 210nmof|A] =
UEREA] @3kl 280nmell A FREE YeRE £
2 o|FZAYPIY WAL FFER, FE opnijlol}
ot} 212 B} we] 128 J3= BAEF 100
gk o]de] iz vl A R, Az Fof sl A
Aoz Btk 218N 2587H] frEEe dae
chf Aot B2} 56904 10,000 Alo]& ofn] =4t}
Helzoln Ok =Y I3e ¢ 22 Edo|th
50CeA F&3 89 FFFE+= Fig 29 o)
280nme| F-F3 A9t 400nme] -3 A7t YElte
o], 280nm¥E TR 400nmE o] A FRE

N

o

(L

T2
olt}. 100T oA @753 82 o] Wiy A
5o} 400ime] F e of$ Polhrk FEUE TCA
Aelsld DEAZAL AAG AL 280mme] FHE
7} FFolmg ol eite HE =) FHE) Ao
2 4 gtk
2. M=20] et CHEE TS 40 &S
MN AT R
660K, 5
210nm i
Bacillus |
Protease . ; . ¢
e LN AL A
280nm S ]
Bacillus . oo
Protease 4, ' *~/ Tl e
- - o
210nm | 0
Papain | v \i !
- - Fi .4 L .
280nm ] .‘;\Jil b
,PE’_E?'” J J" k—-{"’*,\‘MjLA A
210nm SR,
Pepsin /' Yo L
280nm Y J\ {
Pepsin »/‘«\,/M PN
210nm Mo
Blank )‘\, Vi ‘.\‘4’\\ -.jih N
1 :
280nm a ) i
i 1 [ i e
0 10 20 30 40

Retention time (min)

Fig. 1. HPLC of young antler hydrolysed with
proteases.
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Fig. 2. Spectra of water extract from young
antler.
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Table 2. Extraction rate of young antler by proteases
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(Unit: absorbance at 280nm)

Enzyme Time Residue Extraction

lhr 3hr Shr /58 rate %

Bacillus protease 9.87 11.49 13.25 3.33 33.4%
Amino acid and peptide 7.02 9.00 12.74
Protein 2.85 2.49 0.51

Papain 7.12 9.12 10.06 3.88 22.4%
Amino acid and peptide 4.99 5.45 5.13
Protein 2.13 3.67 4.93

Pepsin 7.32 9.04 11.34 3.49 30.2%
Amino acid and peptide 6.03 795 10.65
Protein 1.29 1.09 0.70
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Fig. 3. Spectra of young antler residue hydroly-
sed with proteases.
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Table 3. Extraction rate of young antler residue by proteases after boiling (Unit: absorbance at 280nm)

Time

. Extraction
Enzyme Residue g/5g
1hr 3hr Shr rate %
Bacillus protease 9.08 11.49 12.54 2.62 47.6%
Amino acid and peptide 9.00 10.80 12.05
Protein 0.08 1.49 0.49
Papain 7.10 731 7.48 3.68 26.4%
Amino acid and peptide 499 5.25 5.45
Pepsin 2.11 2.06 2.03
Pepsin 545 6.45 7.23 2.72 45.6%
Amino acid and peptide 545 6.25 7.14
Protein 0.00 0.25 0.09
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Fig. 4. HPLC of young antler hydrolysed with
proteases after boiling for 30min.
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Fig. 5. Spectra of young antler residue hydroly-
sed with proteases after boiling for 30min.

Table 4. Chemical composition of young antler

extract (Unit: dry base)
Component Water extract  Protease extract
Protein 52.1 378
Amino acid 16.3 31.9
Ash 8.8 5.6
Ca 3.6 2.5
P 8.6 11.8
Mg 0.01 0.046
Na 14 21
F 0.02 0.018
Others 9.2 8.2
Total 100.0 100.0
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